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VERSION WITH MARKINGS TO SHOW CHANGES MADE 

In the specification: 

Endoscope 

with disposable cartridge for the invagination of endoscope tube 

This is the continuation of application PCT/LV98/00006 based on the priority applications P-97- 
190 from 03.10.97 (LV) arid P-98-188 from 23.09.98 (LV) and i nventor's c o rtif i cat o No 1522^66 
from 21 08.78 (SU). 

BACKGROUND OF THE INVENTION 

1 . Field of ttie Invention 

The invention p e rtains relates to the field of medicine, namely to colonoscopy and enteroscopy, 
but can also be used for industrial endoscopes. 

2. Description of Background Art 

The common feature of th e known pat e nts and of th e solution proposed in th i s app l ication i s th e 
pr e s e nce of th e e v e rted tub e , which transportat e s ondoscop i c tub e the endoscope, proposed in 
present application and of endoscopes according to known patents is a tube, eversible under 
fluid pressure . The inflated and everted tube invaginates an endoscope tube into explored 
channel and therefore was named by me as invaginator. For co l onoscopy and ontoroscopy on e 
or another comb i nation of i nvag i nator with e ndoscopic tube must e nsur e th e constantly open e d 
obj e ct i v e of e ndoscopic tub e . Th i s purpos e is pursu e d by th e dev i ces undor th e pat e nts US 
4 321,915 and US 4.615.331. The exploitation of invaginator is effective in case when it everts 
close to the obiective and does not cover the latter . 



The fluid pressure causes not onlv inflation and evertion of invaginator. but also its tight 
engagement with the endoscope tube. As a result of this engagement an everted part of 
invaginator becomes twice shorter that the endoscope tube. 
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U.S. Pat. 4. 321.915 to Leiahton et al.. U.S. Pat. 4.615.331 to Kramann and U.S. Pat. 5.259.364 
to Bob et al.. whose disclosures are incorporated herein by references, i llustrate the attempts to 
overcome the effect of invaqinator's engagement with an endoscope tube. 

I n th o so devicos invaginator i s p l aced on the endoscopic tubo by long lay e rs i n parall ol to tube. 
Aft o r pr e ssure fooding i nto the evortod part of invag i nator tho i nn o r part of invaginator tight l y 
c li ngs to tho endoscopic tubo. As tho result, th o l e ngth of endoscop i c tubo ont o r o d into the 
oxp l ored chann e l, i s twice l ong e r as th e l e ngth of th e ov o rtod part of invaginator. 

Invaginator according to the US Pat 4.321.915 is mono-layered. To remove the double lag of 
invaginator o ndoscopic tub o th e authors there is suggested by the periodical change of 
pressure and vacuum and by extracting of endoscope tube till the mom ent when its objective 
coincides with the place of invaginator's evertion. But the investig ated channel is tortuous and 
invaginator is a thin-walled tube. As a result together with the endoscope tube will be extracted 
also the invaginator. B e sid e s, It seems to be complicated also to mak e the e xact coincidence of 
objective together with the place of invaginator's evertion. 

Invaginator according to th o patent US d,61 5,331 is multi loyorod, in other words it io made in 
th e shap e of overly i ng layers, whose l e ngth as one can soo on th e drawings, is 7 t i m e s l arg er 
than th e d i amet e r of o ndoscopic tube. I nvagination of e ndoscopic tub o with its holp wi l l be 
unovon, as th e plac e of e v e rtion of i nvag i nator vyill bo p e riod i ca l ly moved away from the 
obj e ctiv e . Th e unev e n I ntroduction of e ndoscopic tubo wi l l complicat e tho oxam i nation. In the 
device according to US Pat. 4,615.331 invaginator is placed on the endos cope tube bv long 
overlying parallel layers. In this connection the place of invaginator's everti on periodically moves 
away from the objective. Anoth e r The more important defect of multi-layered invaginator is 
inconsequent unreeling of its layers. The premature evertion of lower layer will exclude or 
complicate evertion of others. 

In the device according to US Pat. 5.259,364 the end of uneverted part o f invaginator is 
attached to a chamber, vyhich is an extra-organ storage of the suppl y portion of invaginator. The 
problem of engagement of the uneverted part of invaginator with the endo scope tube authors of 
US Pat 5.259.364 propose to solve by feeding of working pressure into the une verted part of 
invaginator. The worthing fluid pressure according to data of Gr undl. Bob and Bob is varying 
from 0.4 till 1.2 bar (see US Pat. 5.586.968). but the uneverted part of invagi nator. in spite of 
declaratory authors' assurance, inevitably communicates vyith the intestin al cavity. It is known 
that bursting of intestine starts at pressure of 0.17 bar and it burs ts under the pressure of 0,235 
bar (see www.anastomos.narod.ru/oun-esulthtmV In addition to safety problem the US Pat. 
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5,259.364 does not solve the problem of displacement of invaginator's uneverted part from 
chamt>erto objective. 

Thus, all known endoscopes with invaginator are insufficiently effective or dangerous. 

The namod drawbacks e xclud e th e poss i bility of c li nical appl i cation of th e known i nvaginators 
for th e transportation of e ndoscopic tub e . 

Th e m ai n drawb a ck of wid e ly app l i e d manual colonoscop o s difficulti e s of th ei r introducing. 

Th e s e cond drawback is that bending of th e ir d i stal e nd i s possibl e only until a defin i t e numb e r 
of f le xur e s of an endoscopic tub e . The endoscope tube together with invaginator repeat all 
curves of explored channel. But bending of tube distal end is possible onlv till the definite 
number of curves. This is the second drawback of existing colonoscopes. Ite Tube's end is bent 
by rotating of two rollers each connected to its pair of traction lines. Springs, comprising traction 
lines, on the distal end are continued by channels in the wall of cardan-jointed rings. Ends of 
traction lines are soldered to the distal ring of the cardan executive mechanism for bending the 
tube distal end. Outward extraction of traction line from the spring decreases gaps between 
cardan rings thus forming a small radius of a curve. H o rowith A t that the distal cardan ring pulls 
the opposite traction line in distal direction, thus ensuring an increase of space between rings. 
Difference of lengths of big and small half-circumferences of tube's curve is a product of «7c» 
and diameter of an endoscope tube. Japanese authors point out that when 3-4 loops are 
formed, the distal end of an endoscope is was blocked, but biopsy forceps continued to 
function. This difference is explained by L. Aler formula 

where: «Qi» - manual power realizing traction lines extraction; «Q2» - remaining from «Qi» 
power, attached to a distal cardan ring or cutters of biopsy forceps; <ce» - basis of natural 
logarithm; «a» - traction line rotations in radians; «/» - friction index between a traction line and 
a spring. Under fixed values «Qi» and «/», value «Q2» depends on value «a», but for two 
consecutively connected traction lines of an endoscope the latter is twice as large as for one line 
of biopsy forceps. 

The third drawback of known endoscopes is the problem of its maintenance. For recurrent use 
an endoscope tube is washed, disinfected and sterilized. However, there are reported cases of 
infecting patients with AIDS and other infections after endoscopy. 
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It has been practically proved that if an endoscope tube has more than 3-4 loops, it is 
impossible to introduce biopsy forceps into it and to take bioptate. This is the fourth drawback of 
the prototype. 

SUMMARY OF THE INVENTION 

The invention mainly pertains to the field of medicine and particularly is intended for the early 
diagnostics of colon cancer. 

The objectives of the invention have been following: - ensure reliability, e v e nn e ss and easiness 
of introduction of flexibte endoscope tube into colon or others long flexuous channels du e to th e 
fold e d structur e of invaginator and e nsuring of invaginator's e v e rtion dir e ctly und e r th e 
obj e ctiv e: - ensure bending of the distal end of endoscope tube in flexuous channels; - make 
maintenance of an endoscope more convenient; - perform biopsy in flexuous channels. 
Implementation of these objectives will make colonoscopy available to any physician and make 
it easier for experienced endoscopists. 

Th e obj e ctiv e s — have — been — achi e v e d — by — the — fact that th e claim e d e ndoscop e compris e s: 
■ — a n invag i nator mad e of an e v e rting tube, arranged by pleats, formed in th e shap e of 

compact ho ll ow cylind e r; 
■ — a disposab le cartridg e comb i n i ng the i nvaginator with auxiliary ele m e nts; 
■ — an e ndoscop i c tub e e nsuring f i xation of a cartridg e ; 

■ — a m e chanism for i ntroduction of tube, ensuring tog e th e r with a cartridg e insertion of a tub e ; 
■ — a syst e m of e xtract i on intraction of traction lines e nsuring b e nd i ng of th e tube's dista l e nd 

w i th hydro manua l or pneumo - manual or hydrau l ic or pn e umatic driv e ; 
■ — a hydraul i c or pn e umatic int e nsifier of introduction and extraction of biopsy forceps and 

hydraul i c or pn e umat i c int e nsifi e r of traction lino of b i opsy forc e ps. 

As the base for all variants of the construction of present invention serves an endoscope with 
invaginator. whose uneverted end is coupled with the distal part of endoscope tube, at that the 
invaginator is made by pleats and in compact state is held on said distal part. 

In the simplest variant of present invention, the uneverted part of invaginator is enclosed into the 
everted one, and the end of the everted part is fixed on a seal of endoscope tube and connected 
to fluid pressure. 

In preferred embodiments of present invention the invaginator is made in the form of hollow 
compact flexible cylinder which has a gap with a preservative of the distal part of endoscope 
tube. A compact hollow cylinder of the invaginator is formed of tightly compressed in longitudinal 
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and transverse directions pleats of different forms of an eversible thin waited elastic tube placed 
at any angles with the longitudinal axis of an endoscope tube. For its flexibility t he cylinder could 
have recurrent narrowings of an external diameter and widenings of its internal diameter. 

Preferred embodiments of present invention comprise a disposable sterile cart ridge for the 
invagination of endoscope tube, the cartridge could comprise: A disposab l e st o ri l o cartridg e for 
i nvag i nation consists of - a shell which has a projection at its proximal end. compris i ng wherein 
could be enclosed : a preservative of the distal part of endoscope tube which could be joined at 
the proximal end to a spring stop; a compressed spring; a spring distancer in which is located a 
distal seal of the endoscope tube coupled to an uneverted end of the invaginator; a fixator of 
compressed spring; an invaginator in the form of a hollow compact cylinder , which has a gap 
with preservative and could comprise a recurrent narrowings of an external diam eter and 
widenings of its internal diameter, at that the everted end of invaginator is fastened on the distal 
end of said shell : - whi le on th o sh e l l is located a proximal s e al of th e e ndoscopic tub e with th e - 
a proximal seal of the endoscope tube fastened on the distal end of said shell but at th e d i stal 
end of th e shell tho e v e rt e d o nd of tho invag i nator is fast e ned; - an anal dilator having a 
channel in its wall; -a tip of said endoscope tube, coupled with the dista l end of said 
preservative, which one (the tip) has a protective glass, a channel for glass washing and 
blowing of intestine, an element for hermetic joining to the endoscope tube. 

in preferred embodiments of present invention the cartridge for invagination of endoscope tube 
could be attached to a mechanism for its introduction. The mechanism for introduction of th e 
e ndoscopic tub e cons i sts could comprise a cylinder with two pistons, which are interconnected 
with distancers and segment of an elastic tube, but a cavity between them ttirou oh a pedal cock 
communicates with fluid pressure, while a cavity between a proximal seal of the e ndoscope 
tube and a distal piston comprises a spring which returns pistons to their home position and 
through the pedal cock communicates with fluid pressure. The cy l inder i s joined with th e 
cartridg e for i nvagination of th e e ndoscopic tub e . Th e cavity b e tw e en pistons and th o c lastic 
tube is conn e cted to th e sourco of prossuro or atmosph e r e (nogat i vo pressure) through th e 
cock. Th e cavity b e twoon th e distal piston and the proximal sea l of th e e ndoscopic tub e through 
th e cock is conn e ctod to th e sourco of negat i v e pressur e or atmosphor o (ov e rprossur e ). 

An e ndoscopic tube i s supplemented with: In preferred embodiments of present in vention the 
inserted endoscope tube could comprise for coupling with cartridge: - an internal transverse 
pleats of its extemal cover, which raise tube's flexibility ; - two air-ducts, where the larger one 
has a lateral opening into a cavity of the proximal seal of the disposable cartridge for 
invagination, but the smaller one - into a cavity of distal and proximal preservatives; - an areas 
for hermetic fixation of ends of preservatives'; - a proximal preservative. Tho cocks can b e 
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plac e d i n th e peda l s but th e spring, wh i ch r e turns p i stons to th e ir hom e pos i tion can b e locat e d 
i n fh P> navity hfttwftfin th e proximal s e al of e ndoscopic tubo and the distal piston. At that a 
control block could be made as a desk unit, but the cock, which feeds the working pressure into 
the everted part of invaginator could be placed in pedal. 

In preferred embodiments of present invention the system for bending of the distal end of 
endoscope tube in tortuous channels could comprise the T he system of extract i on - intraction of 
tract i on linos ensuring m a nagem e nt ovor tho ondoscopic tubo's distal ond, has a hydro manu a l 
or pn e umo manual or hydraul i c or pn e umatic driv e and cr e at e s e x e rtion at th e d i stal ond of 
traction l inos. Th o system i nclud e s sources of ov e rpr e ssur e and n e gativ e fluid pressure, 
connected to cavities of elastic tubes. The elastic tubes could comprise springs with traction 
lines, the tubes could be fixed to springs by thread, but the springs could be executed with pitch. 
The traction lines on distal end could be joined with springs, but in the control block - with 
manual extractors-intractors of traction lines, connected with elements ensuring synchronous 
fluid evacuation from the cavity of manually extracted traction line and fluid feeding into the 
cavity of introduced traction line. On The distal end of tube and traction line a cy l ind e r can b e 
plac e d whos e p i ston i s connected to a traction l i no. Tho unit cy l ind e r/piston can b e p l ac e d by 
sv l phon. could be finished by cylinder and piston accordingly or the tube could be finished by an 
elastic element for example by sylphone. but a traction line could be connected with svlphone's 
distal end correspond ingly. A manual extractors-intractors of traction lines could be made in the 
manner of a rod, but the sources of overpressur e and n e gativ e fluid pressure - in the manner of 
a piston and cylinder, positioned on the rod. An element ensuring synchronou s food i ng of 
n e gativ e pr e ssur e into fluid evacuation from the cavity of extracted traction line and fluid feeding 
ov e rpressure into the cavity of introduced traction line could be made as a pinion mated with 
cogs of two rods. As Each of two pinions is coupled only with its pair of traction lines, that is why 
bending of the tube's end could be performed in two stages. The cross-piece with a 
management lever, wherein central part has a movable conn e ction is movablv connected with 
the body of th e d e sk nod e of control block, but the ends are attached to four rods, pistons and 
cyl i nd e rs, could ensures simultaneous bending of the tube's d i sta l end in any direction. 

In preferred embodiments of present invention in order to conduct biopsy in torturous channels, 
the insertion and extraction of biopsy forceps could be realized with a help of fluid pressure A 
hydr a u l ic or pn e umatic int e nsifior of i ntroduction and e xtraction of b i opsy forceps i nclud e s 
sourc e s of ov e rpr e ssur e and negat i ve pr e ssure, which are is connected through a cock to the 
cavity of the biopsy channel, the entrance to which is sealed by a seal of biopsy forceps, and at 
the distal end of which there is a piston of the biopsy channel. In add i tion At that t he biopsy 
forceps comprise hav e an i nt e nsifi e r of traction linos and contain a flexible hermetic tube, which 
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is connected to source of fluid ov e rpr e ssur e and n e gativ e pressure, but the distal end of the 
tube and traction lines could be finished f i n i sh e s with a cylinder and a piston r e sp e ctiv e ly . The 
unit cylinder-piston is possible to replace with a segment of sylphon, the end of which is 
connected to traction line. 

The subject of present invention is an endoscope, comprising 

♦ an invaginator whose uneverted end is coupled with the distal part of the endoscope 
tube, at that said invaginator is held on said distal part of the endoscope tube: 

♦ an invaginator fomned of pleats, tightly compressed in longitudinal and transverse 
directions in a compact hollow cylinder, which has a gap with said distal part of the 
endoscope tube. 

The subject of present invention also is an endoscope with a disposable cartridge for the 
invagination of endoscope tube, the cartridge comprises: invaginator whose uneverted end is 
coupled with the distal part of the endoscope tube, said invaginator is formed of pleats, tightly 
compressed in longitudinal and transverse directions in a compact hollow cylinder which has a 
gap with said distal part of the endoscope tube and is held on said distal part. 

Both foregoing subjects of invention could also comprise: 

o said cylinder of invaginator having narrowings of external diameter and yyidenings of 
internal diameter. 

o a shell for conducting the distal part of endoscope tube with invaginator along rectum, at 

that the diameter of said shell is commensurate to the diameter of said invaginator. 
o sliding seals of endoscope tube, isolating a cavity of the everted part of invaginator. 
o an anal dilator. 

o said anal dilator with a channel in its wall. 
o a spring of invaginator. 

o a preservative of the distal part of endoscope tube united with tube's tip, at that the 

proximal end of preservative and the tip have areas for hermetic fixation to the distal part 

of said endoscope tube. 
o said tip comprises a protective glass and communicates with intestinal cavity. 
o a mechanism for introduction of the endoscope tube which is a cvlinder-piston unit 

having a hermetic cavity, confined by a cylinder, a piston and a segment of an elastic 

tube connected to fluid pressure. 
o an endoscope tube with distal drives of traction lines bending its distal end, which are 

springs executed with pitch and enclosed inside elastic tubes connected to fluid 

pressure. 
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o an endoscope tube with distal drives of traction lines bending its distal end, which are 

cylinder-piston units connected to fluid pressure. 
o an endoscope tube with distal drives of traction lines bending its distal end, which are 

svlphones connected to fluid pressure. 
o an endoscope tube with a biopsy channel connected to fluid pressure and a biopsy 

forceps which are flexible hermetic tube with a biopsy channel's piston on tube's distal 

end. 

o said biopsy forceps having a distal drive of forceps which is a cvltnder-piston unit 

connected to fluid pressure, 
o said distal drive of forceps which is a svlphone connected to fluid pressure. 

The subject of invention also is a method of prophylaxis from getting infected of endoscope tube 
and patient the method comprises: 

o hermetic connection of endoscope tube to tube's distal part preservative an to a tip 

united with said preservative, having a protective glass and communication with 

intestinal cavity. 

o hermetic connection of said preservative to the uneverted end of invaginator of 
endoscope tube, which is an elastic tube everted under fluid pressure, the elastic tube is 
fonmed by pleats in a compact hollow cylinder which has a gap with said preservative. 

o feeding of fluid pressure through a channel in endoscope tube under the protective glass 
of said tip. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The graphic materials explain the essence of invention, where F!G.1 represents a variant of 
endoscope with disposable cartridge for invagination, where: a - handle-shaped control block; 
b - distal part of endoscope tube with mounted cartridge; c - longitudinal section of cartridge; d, 
e, f - enlarged fragments of FIG. 1c. On FIG.2 is shown the system of extraction-intraction of 
traction lines with a fluid-manual drive bend i ng th e d i stal e nd of ondoscopic tub e , in case when 
the distal end of endoscope is in direct position, where: a - position of system elements 
comprised in control block; b - enlarged fragment of FIG.2a; c - distal part of tube with "bared" 
system elements (vertical arrows show the top-bottom of endoscope tube); d - enlarged 
fragment of FIG.2c. On FIG-3 is represented the system of extraction-infraction of traction lines 
when the end of an endoscope o ndoscopic tub e i s bent downwards, where: a - position of 
elements contained in control block; b- enlarged fragment of FIG.3a; c - distal part of 
endoscope tube with "bared" elements (horizontal arrows show the direction of traction lines 
motion); d. e - enlarged fragments of FIG.3c. On FIG.4 are represented: a - control block and 
design of new endoscope; b - cross-piece with leve r, rods, p i stons and cylind e rs for bending 
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distal end of endoscope in any direcion : c - constaiction of a mechanism for introduction of 
endoscope tube into cartridg e; d - system of intraction introducing and extraction of biopsy 
forceps; e — i nt e nsifi e r of i ntroduction and extraction of biopsy forceps . On FIG.5 is represented 
the simplest variant of present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The list of numerical mari^ings of FIG. 1 -{4} 5 is given at the end of the specification. 

A simplest variants of present invention could comprise (see FIG. 5): ■ a source 5 of excessive 
pressure: - an endoscope tube 3 with a control bloc 2 having a communication branch, a stop 
11 for spring 10; - an invaginator of endoscope tube 3 which consists of everted part 4 and 
uneverted part enclosed in said part 4. at that the uneverted part of invaginator tightly adjoins to 
an endoscope tube and is placed by pleats perpendiculariv to it. From the side of an uneverted 
end 7 the invaginator is supported by spring 10, but the place of transition of uneverted part of 
invaginator into its everted part 4 is limited by tip 6. Besides, the endoscope-prototype 
comprises: - an external (proximal) seal 13 of tube 3 on which the end 12 of the everted part 4 
of invaginator is fixed by a ring 16: - rings 8. 9 on the uneverted end 7 of invaginator: - an 
air-duct 15 with a cock 17 for feeding of working pressure into a cavity 14 of the everted part 4 
of invaginator - an anal dilator 19 . 

The invaginator is to be everted under tip 6, but during the process of invagination the distal part 
of tube 3 becomes bared. It could happen both due to absence of gap between tube 3 and 
uneverted part of invaginator and to a friable structure of said uneverted part, which under the 
action of air pressure engages to tube 3. 

The problem of engagement of the uneverted part of invaginator vyith the endoscope tube 3 was 
solved by invaginator formed of pleats tightly compressed in longitudinal and transverse 
directions in a compact hollow cylinder 23 (see FIG. 2). the cylinder has a gap 25 with the distal 
part of an endoscope tube 3 and for its flexibility could have a recurrent narrowinos of external 
diameter and widenings of its intemal diameter respectively. 

A n e w e ndoscop e comprises Further follows more complicated variants of present invention 
(see FIG. 2. FIG. 3. FIG. 4) comprising an endoscope tube 3 with control block 2 and 
communication branch. There are possible, for example, a following constructions. Air-duct 15 
and cock 17 positioned on control block 2 or in pedal, connect source of fluid working pressure 
with opening 21 into ttie cavity of seal 13, which communicates with cavity 14 of shell 22. The 
distal part of shell 22 is commensurable in relation to length and diameter to uneverted part of 
invaginator 23, but the proximal part - to the compressed spring 10. Everted end 12 of 
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invaginator 23 is connected to shell 22 by ring 16. Invaginator 23 has nan^owings and widenings 
24, as well as gap 25 with distal preservative 26, at that the gap 25 is keeping also at working 
pressure in the cavity 14. Ends of distal 26 and proximal 27 preservatives and corresponding to 
them places of tube 3 have areas 28 for interconnection and hermetization. Seal 29 on end 7 of 
invaginator 23 separates cavity 14 from cavity 25, which communicates with the intestinal 
cavity. A distancer 30 prevents deformation of seal 29 by spring 10. Ends of compressed spring 
10 are based on distancer 30 and stop 11 at the end 28 of preservative 26. Stop 11, in its turn, 
is positioned on the projection 31 of shell 22. The distal end of preservative 26 ends with tip 6 
with channels 32 for washing of protective glass 33 and blowing-up of intestines, as well as an 
element for connection to endoscope tube 3. On the border of narrow and broad parts of shell 
22 there is an area of intermediate diameter with indented elastic ring 34 for fixation of 
compressed spring 10. Channel 35 of anal dilator 19 is used for decompression of intestines 
during intubation. In the tube 3, besides the enumerated, there are elastic tubes 36, 37 
comprising springs 38, 39 and traction lines 40, 41. Tubes 36, 37 are connected to springs 38, 
39 witii thread 42. Near mechanism 43 for bending the distal end of tube 3. ends of tubes 36, 37 
are closed with plugs 44, which also connect springs 38, 39 with traction lines 40, 41. Proximal 
ends of tubes 36, 37 are connected with sources 45 of ov e rpressur e and n e g a tiv e fluid 
pressure. Proximal ends of traction lines 40, 41 are connected with their manual extractors- 
intractors 46, but the latter - with element 47 which ensures synchronous feeding of n e g a tiv e 
pr e ssure i nto evacuation of fluid from the cavity of which is b ei ng the extracted traction line 40 
and of overpr e ssur e feeding of fluid into the cavity of wh i ch is being the introduced traction line 41 . 

Endoscope tube 3 has an intemal pleats 48 of its external cover, air-duct 49 with two openings 
50 designed for vacuum fixation of preservatives 26. 27 to tube 3 and also has a removable 
sleeve gasket 51. Control block 2 has a cock 52 of an air-duct 49. Seal 13 is hermetically 
connected to a mechanism 53 for introduction of endoscope tube 3. A mechanism 53 for 
introduction of tube 3 is operated by pedal 54 but lever 55 realizes bending of tubes end. 
Cylinder 56, two pistons 57. distancers 58 and segment of an elastic tube 59 confine a cavity 
60, which is connected with source of ov e rpr e ssur e fluid pressure by means of cock in pedal 54. 
Cavity 61 comprises retum spring 62 and is connected with negativ e pr e ssur e source of fluid 
pressure by means of cock in pedal 54. Seal 64 and nut 65 are mounted on biopsy forceps 63, 
but piston 66 is positioned at their distal end. Seat for seal 64 and nut 65 is located at entry 67 
to biopsy channel, which is positioned with cock 68 on control block 2. Sylphon 69, which 
serves as a source of ov e rpr e ssur e and n e gativ e fluid pressure in the intensifier of traction line 
of biopsy forceps 63, could be combined with its handle. 
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Marks made on preservative 27 and tube 3 serves for their correct positioning. Then 
mechanism 53 is mounted on tube 3 and cartridge for invagination is fixed. Pressing of cock 52 
will ensure vacuum fixation of preservatives 26, 27 to tube 3. After introduction of seal 13 into 
cylinder 56 endoscope preparation for work is completed. 

After the patient has been placed on an endoscope table, a cartridge is oiled and introduced 
into the rectum and its ampoule is examined as if with a rigid rectoscope. The fluid pressure in 
cavity 14 is faised fed by pressing the cock 17 thus releasing the distancer 30 from coupling 
with fixator 34 and shell 22. Thereby spring 10 is released and it is possible to proceed with 
invagination of tube 3. Eversion of invaginator 23 and introduction of tube 3 into the colon 
occurs under fluid working pressure in cavity 14 at the moments of pressing pedal 54. During 
the endoscopy procedure intestines are to be distended. Gas into intestines is constantly 
supplied through gas/liquid channel of tube 3 and through channel 32 of tip 6 thus preventing 
g e tting penetrating of intestinal content under a protective glass 33. Gas evacuation from 
intestines occurs through a channel 35 of anal dilator 19. 

Bending of mechanism 43 is realized by means of ov e rpr e ssur e and n e gativ e fluid pressure 
sources 45, manual extractors-intractors 46 of traction lines 40, 41 and by means of elements 
47 which ensure f ee d i ng of n e gat i v e pr e ssur e i n th e cav i ty of evacuation of fluid from the tube 
36 which comprises extracted traction line 40, and feeding of ov e rpr e ssur e fluid in the cavity of 
tube 37 containing introduced traction line 41. Du e to n e gat i v e pr e ssur e As a result of fluid 
evacuation the elastic tube 36 and spring 38 are shortened. Considering, that their distal end is 
connected with traction line 40, this shortening relieves its manual extraction. Du e to Fluid 
pressure in tube 37 the latter and spring 39 elongates towards executive mechanism 43 thus 
relieving manual intraction of traction line 41. Thread 42 twisted on tubes 36, 37, connects them 
with springs 38, 39. Thus, n e gat i v e pr e ssur e and ov e rpr e ssur e wh i ch short e n and el ongat e 
tubes 36, 37 and springs 38, 39 evacuation and feeding of fluid ensure application of powers to 
distal ends of traction lines 40 and 41; manual extraction and intraction of traction lines 40, 41 
creates synchronous efforts on their proximal ends. Mechanism 43 of tube 3 is bent downwards 
by the above-mentioned method. During bending of mechanism 43 upwards, all above 
enumerated elements are moved in opposite directions, but bending of mechanism 43 to the left 
and to the right is implemented by the second pair of traction lines, which work similariy. In 
intermediate positions mechanism 43 is bent by interchangeable application of both pairs of 
traction lines. Element 47 made in the shape of a crosspiece with lever 55 ensures simultaneous 
bending of mechanism 43 in any direction. 



Application/Control Number 09/509,377 
Enclosure 10 to Applicant's reply of Sept. 7, 2004 



Page 12 



Reply under 37 CFR 1.116- 
EXPEDITED PROCEDURE - 
Technology Center 3739 



As during colonoscopy tube 3 repeats all natural flexures of the colon its extubation must not be 
accelerated. Anal dilator 19 through which extubation is to be conducted eliminates unpleasant 
sensations caused by this process. 

The most practically important version of the invention is a colonoscope with endoscope tube 3 
without biopsy channel. A disposable cartridge ensures an available to all and atraumatic 
transportation of tube 3 in the colon, preservatives 26, 27 protect the patient from infections 
seated in endoscope tube 3, but tube 3 - from getting contagious during endoscopy. The 
management ergonomy of such colonoscope also makes it available to any physician: during 
endoscopy a physician in sedentary position, watches the screen, presses pedal cock 17 with 
one foot, pedal 54 with another, the right hand controls lever 55, but in case of necessity 
washes the protective glass 33 by pressing on the cock with the left hand. Such colonoscope is 
necessary firstly for family doctors, gastroenterologists and surgeons for regular screening of 
colon cancer. Having selected "suspicious" patients out-patient physicians will direct them to an 
in-patient clinic for conducting biopsy and other thorough examination. 

For realization of biopsy a cartridge with tip 6, without glass 33 is used. Having exhausted the 
possibility of manual insertion of forceps 63, it is necessary by means of seal 64 and nut 65 to 
hermetizes entry 67 into the biopsy channel and connect it by means of cock 68 to the source of 
fluid pressure. Further insertion of forceps 63 is performed by their manual intraction and due to 
fluid pressure of l iqu i d or gas on piston 66, but extraction - by switching cock 68 in the position 
«vacuum» and manual extraction of forceps 63. Due to location of source 69 of ov e rpr e ssur e 
and n e gativ e fluid pressure of traction line intensifier in the handle of forceps, taking of bioptate 
is made as previously - approach of rings ensures movement of the traction line inwards, but 
detachment - extraction of the traction line. 

Specifications of graphic materials* marks on FIG.1-[4}_5: 

2 - control block with communication branch; 

3 - endoscope tube; 

4 - everted part of invaginator (on FIG. 5 onlv): 

5 - source of working pressure in cavity 14 (on FIG. 5 only): 

6 - tip of endoscope tube 3; 

7 - uneverted end of invaginator 23; 

8,9 - rings at the end 7 of invaginator (on FIG. 5 onlv); 
10 - compressed spring; 
11- stop for spring 10; 

12 - everted end of invaginator 23; 

13 - proximal seal of tube 3; 
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14 - cavity of everted part 4 of invaginator 23; 

1 5 - air-duct for feeding fluid working pressure into cavity 14; 

16 - ring, fixing end 12 of invaginator 23; 
1 7- cock of air-duct 1 5; 

18 - manometer (on FIG. 5 only): 

1 9 - anal dilator; 

20 - rectum (on FIG. 5 only): 

21 - air-duct 15 opening on tube 3; 

22 - shell of cartridge for invagination; 

23 - invaginator formed in a compact flexible cylinder; 

24 - narrowings and widenings of cylinder of invaginator 23; 

25 - gap (cavity) between cylinder of invaginator 23 and preservative 26; 

26 - distal preservative of tube 3; 

27 - proximal preservative of tube 3; 

28 - areas on tube 3 and at the ends of preservatives 26, 27 for their hermetic connection; 

29 - distal seal between tube 3 and end 7 of invaginator 23; 

30 - distancer between spring 10 and invaginator 23 comprising seal 29; 

31 - projection on shell 22 for stop 11; 

32 - channel in tip 6; 

33 - protective glass of tip 6; 

34 - elastic ring, fixing spring 10 in compressed state; 

35 - channel in anal dilator 19; 

36 - lower elastic tube of extractor-intractor of traction lines; 

37 - upper elastic tube of extractor-intractor of traction lines; 

38 - lower spring of extractor-intractor of traction lines; 

39 - upper spring of extractor-intractor of traction lines; 

40 - lower traction line of extractor-intractor of traction lines; 

41 - upper traction line of extractor-intractor of traction lines; 

42 - thread fixing elastic tubes 36, 37 to springs 38, 39; 

43 - mechanism for bending of distal end of tube 3; 

44 - plug closing tubes 36, 37 and connecting springs 38, 39 with traction lines 40, 41; 

45 - sources of ov e rproscur e and n e gat i v e fluid pressure; 

46 - manual extractors-intractors of traction lines 40, 41 ; 

47 - element for extraction-intraction of one or two pairs of traction lines; 

48 - pleats of external cover of tube 3; 

49 - air-duct into cavity of preservatives 26, 27; 

50 - distal and proximal openings of air-duct 49 on tube 3; 
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51 - sleeve gasket; 

52 - air-duct 49 cock on control block 2; 

53 - nnechanism for insertion of endoscope tube 3; 

54 - pedal for switching on mechanism 53; 

55 - lever of element 47, made in a shape of cross-piece; 

56 - cylinder of mechanism 53; 
57- pistons of cylinder 56; 

58 - distancers between pistons 57; 

59 - segment of elastic tube, attached to pistons 57; 

60 - hemnetic cavity, enclosed by segment of elastic tube 59 and pistons 57; 

61 - hermetic cavity, enclosed by seal 13 and distal piston 57; 

62 - spring returning pistons 57 to home position; 

63 - biopsy forceps; 

64 - seal of entry 67 into biopsy channel; 

65 - nut, fixing seal 64; 

66 - piston of biopsy forceps; 

67 - entry into biopsy channel; 

68 - cock feeding the overproccur e or n e gat i v e fluid pressure into biopsy channel; 

69 - source of ov e rpr e ssur e and n e gat i v e fluid pressure connected with cavity of biopsy forceps 

63; 

70 - cutters of biopsy forceps 63; 

71 - distal intensifier (drive) effraction line of the cutters 70. 
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In the claims: 



Claims 1-20 have been amended by claims 1-20 as follows: 



Claim listing 



Claim 1 (cun^ently amended): An endoscope, comprising 

an i nvag i nator, wh i ch i s a th i n - wal le d tub e , compact l y p la c e d on th e d i sta l part of an 
e ndoscopic tub e i n th e shap e of sma ll lay e rs and/or p le ats 

o an endoscope tube having a distal part nearest to tube's distal end . 
o an invaginator of the endoscope tube, which an elastic tube inflated and everted 
for invagination of the endoscope tube into the explored channel, said elastic 
tube is gathered by pleats and has an uneverted end, 
wherein the improvement comprises an invaginator whose uneverted end is coupled with 
said distal part of the endoscope tube, at that said invaginator is held on said distal part of 
the endoscope tube . 

Claim 2 (currently amended): The endoscope according to claim 1, wherein said invaginator is 
formed of pleats of said elastic tube, tightly compressed in longitudinal and transverse 
directions in th e shap e of a compact hollow cylinder, which has a gap with said distal part of the 
endoscope tube. 

Claim 3 (re-presented - formerly independent claim #7): An endoscope compris i ng with a 
disposable cartridge for the invagination of an endoscope tube, wh i ch has comprising : 
o an endoscope tube having a distal part nearest to tube's distal end , 
o an invaginator of the endoscope tube, which is an th i n - wa lle d elastic tube form e d 
by smal l l ay e rs and/or pl e ats i n th e s hap e of a compact ho l low cy l ind e r wh i ch has 
a gap with th e d i stal part of th e e ndoscop i c tub e inflated and everted for 
invagination of the endoscope tube into the explored channel, said elastic tube is 
gathered by pleats and has an uneverted end , 
e — a s e a l b e tw ee n th e e ndoscop i c tub e and th e un e v e rt e d ond of sa i d i nvag i nator, 
e — a sh ell of s a i d i nvaginator, comm e nsurat e to th e diam e t e r of s a i d i nvaginator and 

to th e le ngth of roctum, 
e — a pr e s e n/at i v e of th e d i sta l part of th e e ndoscopic tubo 
wherein the improvement comprises an invaginator. whose uneverted end is coupled with 
said distal part of the endoscope tube, said invaginator is formed of pleats, tightly 
compressed in longitudinal and transverse directions in a compact hollow cylinder, which 
has a gap with said distal part of the endoscope tube and is held on said distal part of the 
endoscope tube . 
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Claim 4 (new): The endoscope according to claim 2 or 3, wherein said cylinder has a 
narrowings of an external diameter and widenings of its internal diameter . 

Claim 5 (currently amended): The endoscope according to any of claims 1 to 3, further 
comprising a shell of said i nvag i nator for conducting the distal part of said endoscope tube with 
invaginator along rectum, comm e nsurat e to th e diam e t e r of s aid i nvag i nator and to th e le ngth of 
r e ctum at that the diameter of said shell is commensurate to the diameter of said invaginator . 

Claim 6 (re-presented - formerly claims #7 and #9): The endoscope according to any of claims 
1 to 3, further comprising sliding seals of said endoscope tube isolating a cavity of the everted 
part of said invaginator. 

Claim 7 (re-presented - formerly claim #14): The endoscope according to any of claims 1, 2, 3, 
7-r& 1 to 3 . further comprising an anal dilator. 

Claim 8 (new): The endoscope according to claim 7, wherein said dilator has a channel in its wall . 

Claim 9 (re-presented - formerly claim #10): The endoscope according to any of claims 1, 2, 3, 
7r-8 1 to 3 , further comprising a spring of said invaginator. 

Claim 10 (re-presented - formerly claims #6 and #11): The endoscope according to any of 
claims 1 to 3, further comprising a preservative of the distal part of said endoscope tube united 
with tube's tip, at that the proximal end of preservative and the tip have areas for hermetic 
fixation to the distal part of said endoscope tube . 

Claim 11 (re-presented - formerly claims #12 and #13): The endoscope according to claim 44 
10 , wherein said tip comprises a protective glass and communicates with a cavity of intestines. 

Claim 12 (re-presented - formeriy independent claim #20): An The endoscope according to any 
of claims 1 to 3, further comprising a mechanism for introduction of said endoscope tube which 
is a cylinder-piston unit having a hermetic cavity, confined by a cylinder a piston and a segment 
of an elastic tube, connected to the pr e ssur e of gas or l iqu i d fluid pressure . 

Claim 13 (new): The endoscope according to any of claims 1 to 3. wherein said endoscope tube 
has a transverse pleats of its external cover, which are directed inwards . 

Claim 14 (new): The endoscope according to any of claims 1 to 3. wherein the endoscope 
tube has distal drives of traction lines, bending its distal end, which are springs executed with 
pitch and enclosed inside elastic tubes connected to fluid pressure. 
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Claim 15 (re-presented - formerly dependent claim #16): The endoscope according to any of 
claims 1, 2, 3, 7, 8 1 to 3 , wherein the endoscope tube further comprises has ftaH distal drives of 
traction lines, bending its distal end, which are cylinder-piston units, connected to the pressure 
of gas or liquid. 

Claim 16 (reinstated - formerly claim #17): The endoscope according to any of claims 1 to 3, 
wherein the endoscope tube has a distal drives of traction lines, bending its distal end, which 
are sylphones connected to fluid pressure. 

Claim 17 (re-presented - formerly dependent claim #18): The endoscope according to any of 
claims 1, 2. 3, 7, 8 1 to 3 . further compris i ng wherein the endoscope tube ha s a biopsy channel 
connected to fluid pressure and a biopsy forceps which are a flexible hermetic tube on th e d i sta l 
ond of sa i d tub e i s p l acod a p i ston of a biopsy chann el with a biopsy channel piston o n tube's 
distal end. 

Claim 18 (re-presented - fonnerly dependent claims #19 and #20): The endoscope according to 
claim 46 17, further compris i ng w herein said biopsy forceps have a distal drive of tract i on lin e of 
a cutters of said biopsy forceps which is a cvlinder-piston unit connected to fluid pressure . 

Claim 19 (new): The endoscope according to claim 18, wherein said distal driv e of forceps is a 
svlphone connected to fluid pressure . 

Claim 20 (new): A method of prophylaxis from getting infected of an endosc ope tube and a 
patient, wherein the improvement comprises: 

o a hermetic connection of said endoscope tube to preservative of tube's d istal part and to 

a tip united with said preservative, the tip has a protective glass and comm unicates with 

intestinal cavity: 

o a hermetic connection of said preservative to the uneverted end of an invag inator of 
endoscope tube, which is an everted under fluid pressure elastic tube formed by pleats 
in a compact hollow cylinder which has a gap with said preservative; 

o feeding of fluid pressure through a channel in endoscope tube under the protect ive glass 
of said tip. 

In the drawings: 

Drawing 5/5 is added for Examiner's approval in order to provide a substantial 
correspondenece the aescription, the/claims and the drawings. 

FaiWu,„You,., \ltnxM^ 

Dr. Sergey Matasov i ' ff-^^ 




lication/Control Number: 09/509,377 

jure 12 to Applicant reply of Sept. L 2004 



Page 1 



Reply under 37 CFR 1,116 - 
EXPEDITED PROCEDURE - 
Technology Center 3739 



Localization of amended claims support in the materials of the present application. 



^^iro. of claim and 
its subject matter 


In SU 1522466 

[see English translation) 


In PCT/LV98/00006 

(see English translation) 


In US appl. No. 09/509,377, 
as amended on Sept 1 , 2004 


Claim 1. 

♦ uneverted end of 
invaginator is 
coupled with the 
distal part of 
endoscope tube 

♦ invaginator is held 
on the distal part 
of endoscope tube 


column 2, lines 3-5, 
29-31; 

column 3 lines 19-21, 
44-48; 

Fig., elements 7, 8, 9, 

3. 

column 2 lines 2-7, 
11-15. 28-33 
column 3 lines 1-6, 
17-50 
Fig 


page 1, lines 28-29, 
page 2, lines 1-2, 
page 3, lines 16-17; 
page 5, lines 11-12, 
page 7, lines 23-24, 
page 8, line 1 , 
page 9, lines 10-11 
Fig- 1c, 1e elements 7, 29, 3 

page 1, lines 25-27, 37-38 
pagel line 42 - page 2 line 1 ; 
page 3, lines 3-4 
Fig. lb, 1c, 1e, If 


page 3, lines 19-20, 

page 3, tine 41- page 4, tine 1 

page 5, lines 14-15, 21-22 

page 7, tines 21-22, 

page 10. tines 23-24, 

Fig. 1c, 1e elements 7, 29, 3, 

Fig. 5 elements 7, 8, 9, 3 

page 3, tine 21 , 
page 5, tines 1 5. 24, 
Fig. 1c, 1e, If, 5 


Claim 2 

invaginator is formed 
in cylinder having a 
gap with the distal 
part of endoscope 
tut)e 




page 3, lines 17-18, 23-26; 

page 5, lines 8-9; 

page 7, lines 38, 40; 

page 9, lines 11-12; 

page 10, lines 1-4; 

Fig. 1c, 1e, If elements 23, 25, 3. 


page 3, lines 27-31. 39-40, 

page 5, lines 16-18, 22-24, 

page 6. lines 26-27, 

page 7, tines 31-34, 

page 1 1 , lines 2. 4, 

Fig. 1c, 1e, If, elements 23, 25, 3. 


Claim 3 

disposable cartridge 
for the invagination of 
an endoscope tube 
comprising 
invaginator, whose 
uneverted end is 
coupled ... 




page 1 , title of invention 
page 3, lines 6, 1 3; 
page 4. lines 29-31 ; 
page 6, lines 2. 6-7. 38-39; 
page 7, line 7; 
page 9, lines 7-8; 
Fig. lb. 1c, Id, 1e, If. 

See also support of claims 1 and 2 


page 1 , title of invention 
page 3. lines 34-35; 
page 4, lines 7-8, 15-16; 
page 5, tines 20-21 ; 
page 6, lines 32-33; 
page 9, lines 2, 6-7, 39-40; 
Fig. 1b, 1c, Id, 1e, If. 

See also support of claims 1 and 2 


Claim 4 

narrowings and 
widenings of 
in vaginator's 
diameters ... 




page 3, lines 18-19; 

page 5, tines 8-9; 

page 7, line 39; 

page 9, lines 12-13; 

Fig. 1c, 1e, If elements 23, 24. 


page 3. lines 31-32, 40-41; 
page 5. lines 27-28; 
page 7. lines 34-35; 
page 8, line 5; 
page 1 1 . line 3; 

Fig. 1c, 1e, If elements 23, 24. 


Claim 5 

shell for conducting 
the distal part of said 
endoscope tube with 
invaginator along 
rectum 




page 3, lines 14-20; 

page 5, lines 5-7; 

page 6, tines 6-8; 

page 7, line 37; 

page 9, lines 8-14; 

Fig. lb, 1c, Id, 1e, If elements 22, 

23. 


page 3, line 3 - page 4, line 1 ; 
page 5, lines 29-30; 
page 8, lines 2-4; 
page 9, lines 7-9; 
page 1 1 , line 1 ; 

Fig. lb, 1c, Id. 1e, If elements 22, 
23. 


Claim 6 

sliding seals of 
endoscope tube 
isolating a cavity of 
the everted part of 
invaginator 


column 2 lines 6-11; 
column 2 line 28 - 
column 3 lines 18-20, 
23-32, 40-41, 43-47, 
53-55; 

column 4, lines 7-9, 

12-14,42-48; 

Fig., elements 8, 9, 

13, 14, 4. 


page 1 . lines 27-29; 
page 3, lines 4, 16-17, 20; 
page 4, lines 1 3-1 5; 
page 5, lines 11-12; 
page 7, lines 24, 28; 
page 8, line 1 ; 

page 9, lines 10-11,14, 27-28; 
page 10, line 10; 

Ftg.lc, Id, 1e, 4c elements 13, 29, 
3, 14, 23. 


page 3, lines 24-25, 38-39; 

page 4, tines 1-2; 

page 5, lines 31-32; 

page 7, lines 21-22; 

page 7, line 39 - page 8, tine 2; 

page 8. tines 8-9, 28-29; 

page 10, lines 31-32; 

Fig.lc, Id, 1e, 4c, 5 elements 8, 9, 
13, 29, 3, 14. 


Claim 7 

Anal dilator 


column 4 lines 4-9; 
Fig., element 19. 


page 1 , lines 30; 
page 3, lines 5, 20-21; 
page 6, lines 13-14, 34-35; 
page 7, tine 34; 
page 9, lines 7, 14-15; 
Fig. lb, 1c, 4c element 19. 


page 4, tine 2; 

page 5, line 32; 

page 7, line 24; 

page 9, lines 35-36; 

page 1 0, tine 37; 

Fig. lb, 1c, 4c, 5 element 19. 
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Claim 8 

anal dilator with a 
channel in its wall 




page 3, lines 20-21; 
page 5, lines 19; 
page 6, line 13-14; 
page 8, line 7; 
page 9, line 14-15; 
Fig. 1c element 35. 


page 4, line 2; 

page 5, line 33; 

page 8, line 16; 

page 9, lines 14-15; 

page 11, line 14; 

Fig. lb, 1c, 4c, 5 element 19, 35. 


Claim 9 

spring of invaginator 


column 2 line 13; 
column 3 lines 3-4, 
21-22,41,47,48; 
column 4, lines 48- 
53; 

Fig., element 10. 


page 1 , lines 22, 25-26; 

page 1 . line 42- page 2, line 1 . 

page 3, lines 4, 1 5; 

page 5, lines 5-7, 13-14; 

page 6, lines 8-9; 

page 7, line 25; 

page 9, lines 6, 9; 

Fig. 1c, Id, 1e. elements 10, 23. 


page 3, line 37, 

page 5, line 34; 

page 7, lines 15-16, 18-19; 

page 8, lines 2-4, 9-11; 

page 10, lines 14-15; 

page 1 1 , line 8; 

Fig. 1c, Id. 1e, 5, elements 10, 23. 


Claim 10 

preservative of the 
distal part of 
endoscope tube 
united with tube's tip, 
at that... 




page 3. lines 21-23; 

page 4, line 15-16; 

page5. lines 9-11, 15-17; 

page 6, lines 39; 

page 7, lines 22. 41 , 43; 

page 9, lines 15-17, 29; 

Fig. 1c, 1d, 1e, If elements 26, 3, 

6, 28. 


page 4, lines 2-5, 19; 

page 5. lines oo-o/. 

page 6, lines 22-24; 

page 8, lines 7-8, 12-14; 

page 9, line 40 - page 10, line 1 ; 

page 10, line 25; 

page 1 1 , lines 5, 7; 

Fig. 1c, Id, 1e, 1f elements 26, 3, 6, 

28. 


Claim 1 1 

tip comprising a 
protective glass and 
communicating with 
intestinal cavity 




page 3, lines 22-23; 

page 5, line 15-16; 

page 6, lines 11-13; 

page 7, line 1 ; 

page 8. line 5; 

page 9, lines 15-16; 

Fig. 1c, If, elements 33 w 6. 


page 4, lines 3-5; 

page 5, line 38; 

page 6, lines 22-24, 28-29; 

page 8, lines 12-13; 

page 9, lines 12-14; 

page 10, lines 4-5; 

page 1 1 . line 1 2; 

Fig. 1c, If, elements 32, 33 m 6. 


Claim 12 

mechanism for 
introduction of 
endoscope tube 
which is a 

cylinder-piston unit ... 




page 3, lines 27-32; 

page 4, lines 40-41 ; 

page 5, lines 33-34; 

page 8, lines 25, 28-32; 

page 10, lines 7-11; 

Fig. 4a, 4c, elements 53, 56, 57. 

59, 60, 3. 


page 4, lines 8-1 1 ; 
page 6, lines 1-3; 
page 7, lines 7-8; 
page 1 1 , line 32; 

page 11, line 35 - page 12, line 1 ; 
Fig. 4a, 4c, elements 53, 56, 57, 59, 
60, 3. 


Claim 13 

endoscope tube with 
a transverse pleats of 
its external cover, 
which are directed 
inwards 




page 4. line 13; 

page 5, lines 28-29; 

page 8, line 20; 

page 9, lines 26; 

Fig. 2c, 3c, elements 3, 48 


page 4, lines 16-17; 

page 6, lines 4-5; 

page 8, line 26; 

page 1 1 , line 27; 

Fig. 2c, 3c, elements 3, 48 


Claim 14 

distal drives of 
traction lines, which 
are springs... 




page 3, line 34 - page 4 line 2; 

page 6, lines 16-26; 

page 8, lines 8-11, 1 7; 

page 9, lines 18-25; 

Fig. 2, 3, 4a, 4b, elements 36, 37, 

38,39,45. 


page 4, lines 23-30; 

page 6, lines 6-8; 

page 9, lines 17-27; 

page 11, lines 16-19; 

Fig. 2, 3, 4a, 4b, elements 36, 37. 

38, 39, 45. 


Claim 15 

distal drives of 
traction lines, which 
are cylinder-piston 
units... 




page 4, lines 2-3; 
page 10, lines 13-14 


page 4, line 30; 
page 6, lines 9-10. 


Claim 16 

distal drives of 
traction lines, which 
are sylphones... 




page 4. lines 2-4; 
page 10, lines 13-16 


page 4, lines 31-32; 
page 6, lines 11-12. 
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Claim 17 

biopsy channel 
connected to fluid 
pressure and biopsy 
forceps wfiich are ... 




page 4. lines 20-23; 
page 5, lines 36-38; 
page 7, lines 7-1 1 ; 
page 8, lines 35-40; 
page 9. lines 30-32; 
Fig. 4d, elements 63-68. 


page 5, lines 4-8; 
page 6. lines 13-15; 
page 8, lines 34-35; 
page 10, lines 10-15; 
page 12, lines 4-10; 
Fig. 4d, elements 63-68. 


Claim 18 

distal drive of biopsy 
forceps which is a 
cylinder-piston unit 
connected to fluid 
pressure... 




page 3. line 10; 
page 4, lines 25-27; 
page 5. lines 38-40; 
page 7, lines 12-14; 
page 8, lines 35, 41 
page 9, lines 33-35; 
Fig. 4d, elements 63, 69. 


page 5, tines 8-10; 
page 6, lines 16-17; 
page 12. lines 4, 10-12; 
Fig. 4d. elements 63. 69. 


Claim 19 

distal drive of biopsy 
forceps in the shape 
of sylphone... 




page 9, line 35-36; 

Fig. 4d, elements 63, 69. 


page 5. lines 10-11; 
page 6, line 18; 
page 12. lines 4, 10-12; 
Fig. 4d. elements 63, 69. 


Claim 20 

♦ connection of 
endoscope tube to 
preservative of 
tube's distal part 
and to a tip united 
with said 
preservative... 




page 3, lines 21-23; 
page 4, line 15-16; 
page 5, lines 9-11, 15-17; 
page 6, lines 11-13, 39; 
page 7, lines 1 , 22, 41 , 43; 
page 8. line 5; 
page 9, lines 15-1 7, 29; 

Pig. 1 C, 10, 16, IT citsinciiio t.*, 

6, 28. 33. 


page 4, lines 2-5. 1 9; 

page 5, lines 35-38; 

page 6. lines 22-24, 28-29; 

page 8, lines 7-8, 12-14; 

page 9, lines 12-14; 

page 9, line 40 - page 10, line 1 ; 

page 10. lines 4-5, 25; 

page 11, lines 5, 7, 12; 

Fig. 1c, Id, 1e. If elements 26. 3. 6, 

28. 33. 


♦ connection of 
preservative to the 
uneverted end of 
invaginator ... 




Fig. 1c, 1e, elements 26, 29, 7 


page 6, lines 25-26, 

Fig. 1c, 1e, elements 26. 29, 7 


♦ invaginator formed 
by pleats in a 
compact hollow 
cylinder which has a 
gap with 
preservative... 




page 3, lines 17-18, 23-26; 

page 5. lines 8-9; 

page 7, lines 38, 40; 

page 9, lines 11-12; 

page 10, lines 1-4; 

Fig. 1c. 1e, If elements 23. 25. 3. 


page 3, lines 27-31, 39-40, 

page 5, lines 16-18, 22-24, 

page 6, lines 26-27. 

page 7. lines 31-34. 

page 1 1 , lines 2, 4. 

Fig. 1c. 1e, If, elements 23, 25, 3. 


^feeding of fluid 
pressure through a 
channel in 
endoscope tube 
under the protective 
glass of tip... 




page 3. lines 22-23; 

page 5, line 15-16; 

page 6, lines 11-13; 

page 9, lines 15-17; 

Fig. 1c, 1e. 1f elements 32, 33, 6 


page 4, lines 3-4; 

page 5, line 38; 

page 6, lines 22-24, 28-29; 

page 8, tines 12-13; 

page 9, lines 11-14; 

page 11, lines 11-12; 

Fig. 1c. 1e, If elements 32, 33. 6 



